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Brazilhastheonlycoralreefsofthewestern
South Atlantic, which are scatteredalong
approximately2,000km. Manyreefareasarestill
poorlyknown,buttheAbrolhosarea(approximately
betweenlatitudes17°20'Sand18°IO'S),locatedonan
expansionof thecontinentalshelf,is consideredto
havethe largestandrichestreefsin theAtlantic
Oceansouthof theAmazonRiver(Laborel,1970).
AlI 15speciesofstonyreefcoraIsrecordedforBrazil
occurinthesereefsandfiveareendemictoBrazil.
In 1992,a coral-covermonitoringprogram
wasinitiatedattheViçosaReef-thesouthernmost
reefof theAbrolhosarea.The 13 zooxanthellate
coralspeciesof this reefwerecomprisedby 12
scleractiniansand the hydrozoan Millepora
alcicornis,andreachedamaximumcover.of 23%-
averagecoverbeingapproximately6% (Castro&
Young,unpublishedata).Duringthis program,
manybleachedcolonieswereobservedamongthe
majorreefcoraIs.This paperreportsa bleaching
event in Brazil, and discussesthe possible
contributionoftemperaturevariationonit.
Datawerecollecteduringsummer(18-25
March 1993;27 February-6March 1994;13-21
March 1995;3-7 February1996)andwinter(26
September-20ctober1992;15-21August1993;19-
25 August 1994; 24-30 August 1995). The
percentageof bleached(totalor partia!)or pale
coraIsin onestation(17°58.266'S,039°15.371'W)
wasdeterminedbytheobservationofcolonieslarger
than3 emin diameterin areasof 100m2in the
winterof 1993,andeveryfield trip afterwards.
Coloniesupto 1m awayfrombothsidesof a 50m
longleadedrope,extendedalongthereefborder,at
a depthof 2-3m,wereexaminedandcounted.As
thelocationof examinedarcaswerenotexactlythe
same,differentnumbersof colonieswereexamined
ineachtrip.SpeciesofMussismilia(M braziliensis,
M hispidaandM hartti)wereusedin thepresent
study,astheyusually(15outof 18times)presented
morethan20 specimensin the observedareas.
Bleached(purewhite)and pale (light "whitish"
cream)werecountedtogetherbecausetherewasa
continuousvariationin thesecolorsandbecause
they were readilydistinguishedfrom the usual
colonycolors(brownorgreen).
Weekly mean sea surfacetemperatures
(SST)wereobtainedfromtheUnitedStatesNational
Oceanographicand AtmosphericAdministration
(NOAA) (Reynolds& Smith,1994).Data from
grid pointcenteredon 17°30'S,038°30'Wwere
used.It includesmostofthearea's halIowplatform
« 20 m depth)wherethe reef complexlies.
Anomaliesin SSTweredetectedby comparingthe
averagetemperatureof 1982-1995with the
temperaturecurveofthespecificyear.
Thedataon thedurationof daylightwas
basedon sunriseandsunsethoursin thestudied
area,calculatedusing the coordinates17°30'S,
038°30'W.Datawereaveragedbyweekof theyear
tosimplifygraphicalcomparisonwithSSTdata.
In thewinterof 1992,bleachingwasnoted
inViçosaReefsbutnotquantified.In thesummerof
1993,otherreefswerevisitedand unquantified
bleachingwasobservedin coloniesof severalstony
coralspecieson manyreefsin theAbrolhosarea
(ParceldasParedesor ParedesReefs,PopaVerde,
andViçosaReefs),aswelIasonareeftothenorth
of this area (parceldo Pataxo,approximately
16°58'S,039°09'W).
Therewas a sharpincreaseof bleached
coloniesofMussismiliaspp.fromthewinterof 1993
to the summerof 1994(Fig. 1). This rise was
followedby a declinein thewinterof 1994,to an
almostcompleteabsenceof bleaching(maximum=
2.6% in M braziliensis).Subsequently,colonies
affectedby bleachingin thesespecieswerefewer
than20%and,excludingM hartti,thesenumbers
wouldbeatmost10%.Ninespecieswererecorded
in the100m2areas(Mussismiliaspp.(3),Agaricia
agaricites,Favia gravida,Montastreacavernosa,
Porites astreoides,P. branneri,and Siderastrea
stellata).Ali recordedspeciespresentedbleached
coloniesseveraltimes,althoughthe numberof
observedcolonieswasinsufficientforananalysisof
trends.
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Fig. 1. Percentagebleachingin Mussismiliain Viçosa
Reef,Abrolhos,Brazi1,basedoncountingcolonies
inquadratsof 100mZ.
Win=winter;Sum=summer.
Theavailabledataon bleaching,although
limited,clearlyshowedtheoccurrenceof a major
eventin 1994.The climaxof thiseventseemsto
haveoccurredin thesummerof thatyear.Another
bleachingeventinBrazilwasreportedforthislatter
periodin a non-coralreefareaat SãoPauloState
(Migotto,1997).Migottoassociatedthebleaching
eventwithabnormalIyhighwatertemperatures.
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The SST data for the Abrolhos Area
showedtwo strongdeparturesITomthe average
annualtemperaturecurvein 1992and1994(Fig.
2).101992,thesummerseasonshowedtemperature
peakslaterin theyear,whilein 1994theyoccurred
-almosta monthbeforeusual.In bothcases,
maximumtemperatureswere similarto average
yearlymaxima.However,dueto thetimingof the
peak,morethanamonthafter(1992)orbeforeusual
(1994),the curvesstayedwelI below(1992)or
above(1994)theaveragecurve.A similarsituation
was foundby Hagman& Gittings(1992)in a
bleachingin theGulf of Mexico.Theyobserved
only minorbleaching«10% of alI colonies),but
thismaybe dueto observationsat depthsgreater
than20m.
In thecurrentstudy,therewasa highSST
anomalyin the summerof 1994,althoughwith
temperatureswithin"normal"yearlymaxima.For
someauthors,this wouldbe sufficientto cause
bleaching(Goreau& Hayes,1994).It hasalsobeen
suggestedthatsolaradiationcanactinsynergywith
temperaturetocausebleaching(GlynnetaI., 1992).
PeaksofdurationofdaylightandSSToccurredvery
closeto eachotherin 1994in-theAbrolhosarea
(Fig.2).Thesynergyofthesepeaksandtemperature
anomalycouldexplainwhythere
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Fig.2.Seasurfacetemperature(SS1)eC), basedonalo gridsatellitedatacenteredon17°30'S,
038°30'W,anddurationof daylight(in hours),calculatedforthesaroecoordinate,in the
AbrolhosReefs:a)weeklymeanSST in 1994;b) weeklymeanSST in 1992;c) average
weeklymeanSST from1982to 1995(verticalbarsindicatestandardeviation);andd)
durationofdaylightin 1994,averagedbyweek.
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wasbleachingin 1994,whensimilartemperatures
didnotcauseit in otheryears.Theuseof daylight
lengthtoestimatesolarradiationis supportedbythe
resultsofAI-SofYani& SpencerDavies(1992).
Wareetal.'s(1996)mode!of theadaptive
bleachinghypothesis(Buddemeier& Fautin,1993)
predictedthatableachingeventassociatedwithhigh
temperaturesmightoccurintwodifferentsituations:
abnormallyhightemperatures,suchasreportedby
Migotto (1997);and 00' a return to regular
temperatures,following a few years of low
temperatures.Bleachingwithouthigherthanlong-
termaveragetemperatureswas recordedin the
Caribbean(Wareetai.,op.cit.).Ourdatafor 1993
andprecedingyearsalsoconformtothis- 1992was
anabnormallycoolyear,aswasthewinterof 1991.
Unfortunately,bleachingwasnotquantified
in thesummerof 1993,whenthereturnto regular
summertemperatureswas observed.It is not
possible,therefore;to.show if bleachingin th~t
summerwas an ev'êntof higherthan average
magnitude.Sincebleachingoftenoccursin two
consecutiveyears(Glynn, 1991),the uncounted
eventinthesummerof 1993mayhavebeenthefirst
occurrenceof a series,whichwasfollowedby the
second(and strongerdue to the long positive
anomaly)in 1994.
On the otherhand,the bleachingin the
winterof 1992mayhavebeendueto background
bleaching(sensuWareet ai., op.cit.),whichwas
alsodetectedin fie!dtripsafterthemajoreventof
1994.AccordingtoMigotto(op.cit.),two-thirdsof
bleachedcoloniesofMussismiliahispidarecovered
normalcolorfourmonthsaftertheybleached.This
wouldsuggesthatbleachingseenin the winter
immediatelyafterthemainbleachingeventcouldbe
dueto unrecoveredcolonies,suggestingthatnew
minorbleachingeventsoccurredafterthe major
bleachingof 1994(Fig. 1).Similarly,minorevents
mightalsohaveoccurredbefore.
The constantoccurrenceof background
bleachingcouldbe explained,in the caseof the
warm season,by the presenceof competitively
superiorzooxanthellaein lowtemperaturesthatdo
not standwarmseasontemperatures.Thesealgae
wouldestablishin coraIsduringthecoolseason,but
wouldbleachthefollowingwarmseason(Wareet
ai., op. cit.).Otherenvironrnentalstresses,mostly
relatedtosedimentation,occurseasonallyin Viçosa
Reefs,withextremeconditionsin thecoolseason
(Leãoetai.,1988).Thismayalsocausebleachingin
somecoraIsandaccountfor year1y(or episodic)
winterbleaching,andinterferewiththeanalysisof
temperature-re!atedbl aching.As thestudiedareais
very shallow «3 m), these stresses,with
temperatureandradiation,maypresenta strong
influenceinthebleachingeventsherereported.
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